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CHAPTER I

TNTRODUCTION AND PURPOSE

Stetement of the problem.-- This is a study of the relationship

of the innate cspacities of reaction time, visuzal span of aepprehension
and depth perception to success in football.

Introduction.-- The present method or procedure by which a coach

of a football team selects and places personnel is for the most part

& subjective estimate leading to the trial end error system. This
method is frequently not possible for a number of weeks or months after
the beginning of the school yesr. Prognosis, or prediction of as-yet-
undeveloped snd still latent abilities, end also the diagnosis of the
performence dissbilities are by necessity subjective end a trisl and
error procedure based upon the experience of the coach.

The degree to which a candidate spprosches or reaches & high
standard of measure or performence in the five S's -- Speed, Skill,
Savvy, Spirit end Size -- has for the most purt constituted a cosch's
method of eveluating new cendidates =nd predicting their performsnce
in football. College couches muy heve advence informstion on the
achievement of the candidates in some, or possibly all of these
attributes. However, the high school cozuch has no previous record or
advance information of the boy's ceapacities upon which to base his

estimates.



coaczh, There must be a great deal wrong with subjective selection
and with consensus composite ratings by coaching staffs.l

This method of evaluation is ceriticized by Symonds, MYilany in-
vestigetors have noted the tendency for generel impressions to spread
to specific traits, to which tendency Thorndike hes given the name
thalo effect!M,

Wells'g/ states, "There is a possibility of one rather disturbing
constant error in measures of this nature whose extent it is never
possible to know accurately. There ig noted inbtrospectively a tendency
to grade for generel merit at the same time as for the qualities, snd
to allow an individuelt's general position to influence his position in
the qualities",

Does an athlete have a faster reaction time then a non-asthlete?
How does the depth perception of an athlete compare with that of a
non-athlete? Is there a difference in the span of apprehension of
athletes and non-athletes? Must a forwaerd passer have faster reaction
time or better span of visuael apprehension than a lineman? Is good
span an instrumental factor in enabling a boy to be elusive in a

broken field? Does depth perception enter into the effectiveness of a

boy's blocking downfield or =zlong the line?

If there was a definitely known relaetionship between some innate
capacity or combination of innate capacities snd performence, would not

this relationship help in deciding the probability of future success in

1/P. M. Symonds, Disgnosing Personality end Conduct, p. 11l. 1931.

E/F. L., Wells, "Statistical Study of Literary Merit", Archives of
Pgyehology, No. 7, 1907, p. 21.



actual performence, or in diagnosing the cause of a breakdown in
performance?

The results of this study might enable one to draw better con-
clusions, at least as far as the innate cepacities tested are concerned,
and aid one in the football coaching profession to serve one's pleyers

better and improve the footbsll progrem.



CHAPTER II

SURVEY AND ANALYSIS OF THE LITLRATURE

Literature concerning reaction time.-- Reaction time is the

interval elspsing before a predetermined movement follows a
predetermined stimulus,

Cottell E/ emphasizes thet the length of reaction time is not
greatly affected by the condition of the observer, the time of day,
the number of rsactions already made, nor the amount of preactice.

The reaction time is about 0.025 second longer for light than for
sound, |

The whole scientific problem of reaction time ag a field for
careful investigetion grew out of observations by astronomers who
noted differences among themselves in recording the moment when the
image of a star reached the cross hands of an opticsl instrument.

The astronomical period began in 1850 when Helmholtz published the
first simple reaction time to measurement to Electrie Stimulation and
extended to 1874 when Wundt published "Grundziige der Physiologichen
Psychologie". Physiological periods dated from 1865 with Publicationh
of Donders and de Jeagal's experiments on times of diseriminetion end

choice.

1/3. M. Cottell and Charles S. Dolley, "On Reaction Times snd Velocity
of the Nervous Impulse", Memoirs of the National Academy of Science,
Vol., VII, Government Printing Office, Washington, D. C., 1895,

PPe 393-415,




The following were the successive stages of psychology period of
major interest:
1, Time relations of simple snd complex mental processes =and the
variations with the quality, extensity, and complexity of
stimuli (1865 - 1868).

2. The effect of direction of attention upon reaction times
(1888 - 1905).

3. Introspective analysis of the reactions (1905 - 1912) E/

The two most prominent contributors +to the field of reaction-time
heve been Wundt wiﬁh his theory of apperception in reaction-time end
Cottell with his reflex theory.

Although esthletics had literally been playing with these speed
factors for many centuriss, it genefally happened thet other factors
such as training, motivetion, effort, spirit and attitudes occupied
the surface position. Sueh native factors as physical build were
recognized as necessary qualities in contact games, innate capacities

such as reaction time came to be considered but slowly.

Experiments have been performed with the college athlete to
determine the relabtion between reaction time and his ability to perform
as an athlete. There has probably been very little work done on
reaction time in relation to ability to pley football.with reference
to the high school boy. College coaches stress the importence of fast

reaction but acknowledgze the lack of research in this field and admit

1/V. A. C. Hemmon, "Professor Cottell's Work in Reection Time",
Archives of Psychology, No. 30, April, 1914, pp. 20-27.




to subjective procedure.

Miles and Graves have been interested in the reaction time of
college footbell men, They have discovered that there is a very close
relstion between the players'! football charging ability end their velue
as footbell players. Miles states: (1) "ye therefore conclude that the
football charge when it oceurs as a response to a signal, the exact
timing of which cennot be guessed by the players, requires gboub O.4
seconds as a average." He also says: (2) "It eppeers certain that the
coaches who made these renkings were fimu in the convietion that speed
ig a fundemental condition for efficiency in footbgll players.™ And
Miles zoes on to say: (3) "They point to the conclusion that speed is
important but that first of g11 it is wise bo discover who has the gpeed
and in what degrea.“if

Snygg in his study of reaction time and its relationship to the
ability to play football, sent a number of coaches a requsst for
written statements answering the following questioh: "Ts speed based
upon resctlon time a vital factor in foofball?“g/

Coach A. N. McMillin wrote the following étatamant:

"In my opinion, speed, based upon reaction time, is one of
the most important fectors in the development of football players
who are to become finished performers. /e heve no valid or
reliable test to measure this speed but are forced to use

subjective judgment in doing this phase of the work....There
is a great deal to be done in this field."3/

1/W. R. Miles, "Individual and Croup Reaction-Time in Football
Charging", Research Cuearterly, Vol. 2, No. III, October, 1931,

2/Re. E. Snygg, "The Relationship Between Motor Reaction Time and
Ability to Pley Football", TUniversity of Qusha, 1937,

3/Ibid., p. 3.



Coach B. W. Biermen wrote: "Speed end fast reaction time
naturally are two of the most vital factors in footbagll. So many

things in football might be classed as 'emergencies' and reaction time
1/
largely determines whether this 'emergency' can be properly met."

Glenn S. Warner wrote: "Speed snd Quick starting are two of the
main requisites of a good football player, quick reaction to starting
signals or getting of £ with the snap of the bsall are vital to the

success of eny team whether on the of fense or defense, but especially
2/
on the offense."

Coach Andrew Kerr wrote: "I have mzde no experiments on the
resction time of foobbsll men theat you may use in your study. You may

guote me, however, as saying that it is my opinion that speed based
3/
upon resction time is a vital factor in footbsll."

Coach Francis Schmidt wrote as follows: "Speed of resction is

probebly the most veluable single asset a player can have, especially
4/
a baeka "

Coach Lynn Waldorf wrote:

"Speed is perhaps the most important single element in the
gane of football....A team whose manbers start fast, get to the
point of sttack quickly, rather than track speed like g ons
hundred yard sprinter, will usually be far more successful in
its game than o slow team. By speed in this connection is meant
ebility of a back, for instence, to sbert rgpidly in any
direction the insgtant the ball is snepped and the gbility of

beid. F] P. 3.

2/Snygg, ope cit., De 3o

_S/SHygg’ ODs Cito, De 3.

4/Snygg, op. cit., De 4



g lineman to react quickly and get across the neubral zone before
his opponent. Speed, of course, in this sense is intimately
connected with coordination.m"l/

Snygg used the Marietta Reaction Time Set Machine in his
experiment end concluded that a fast reaction time does not necesserily
indicate & good football player. This opinion is contrary to that held
by many leading coaches. He also concludes that it is difficult to
pick high school players by using only the reaction time results; bub
that a reaction time test does show & coach his fastest reacting men,
thus making it possible to apply this knowledge to predicting
performance and selecting players for perticular positions;g/

Slater-Hemmel and Stumpner in a study to attain some estimate of
the maximal limits of batting reasction-time were concerned with choice
batting reaction-time, as an actuel batting situabion probably in-
volves choice reactions. They found that a batter must obtein in-
formetion as to where the ball will be as it passes over home base
before the ball resches the midpoint of its flight. After the ball
has passed this point, there would no longer be time for a batter to
react to any changes in the ball's direction of fligh'b.3 Some years
ago when Babe Ruth was tested at the psychological lsboratories of
Columbia University, it was found thet the Bembino's reaction time was

twice as fast as the average. Obviously, this is a tremendous

advantage when facing a pitcher, for it enables him to wait and study

1/Snyge, op. cit., p. 4

2/Snygg, op. cit., pp. 33-34,

§/Slateruﬂammel and R. L. Stumpner, "Choice Batting Resction-Time",
Research Cuarterly, Vol. 22, October, 1951.




Y
the ball longer before starting his swing.

Burpee end Stroll, using the Atwood Machine type instrument found
fast, amall-muscle resction time appears to be an important factor in
obtaining marked success in physical education activities.g/

In a study to attempt to discover the extent of variation of
reaction time as based upon the ability to move the hand in response
to the stimulus of a bell at different hours throughout the dsy, Elbel
concluded that two periods throughout the day high mean scores are
reached, one in the morning end one in the afternoon. The maximum
speed is reasched in the afternoonfaf

Miles and Graves observel that Rockne's'é/ criticism of the visual
signal (wetching the ball) in football charging seemed very much in
point and conformed absolutely to the large amount of reaction time
data that has been accumulated in psychologicel leboratories, where it
has characteristically been found that the shortest reaction time
occurs for asuditory sigmals. Response to visuel signals is often

5/
0.04 seconds slower.

1/Burpee end Stroll, "Measuring Resction Time of Athletes™, Research
‘Cuarterly, Vol. 7, MMarch, 1936,

2/Ibid.

3/E. R. Elbel, Ph.D., "A Study in Varietion in Response Time", Research
Luarterly, Vol. 10, March, 19Z9. ,

4/Knute Rockne, Coaching, The Devin~Adair Co., New York, 1925,
pp. 168-169.

5/W. R. Miles and B. C. Greves, "Effect of Signel Variation on Footbell
Charging", Research Cuarterly, Vol. 2, October 1931, pp. 1-5.




i/
Atweel and Elbel found that there was a slight difference

between hand reaction response time for a 14-17 age high school zroup
with tendency for more repid résponse with increase in age. The
difference between sge groups wes not stetistically significent. A
slight difference also existed between mesns for eesch of the high school
£Toups.

2/

Goldfarb found that men tend to be relisbly faster than women
in both simple and diseriminatory time of reection. Among the men there
is & tendency to decline from the younger to the older sge groups in
speed of simple and diseriminatory reaction.

Keller found thet there is a positive relationship between the
ebility to move the body quickly and success in athletic activities.

He slso concluded that the requirements of bodily movement are not

the seame for all sports. A person with relatively slow total body
resction time has a betbter chance of attaining suceess in more
individual ectivities such as swimming, gymmastics snd wrestling than
in those sports in which he is required to rezct to rapidly changing
conditions and to the movements of several team mates and opponents as
is found in football, basketb=ll, baseball and the like, Iien who are
not gquick enough to achieve proficiency and success in thoge highly

competitive gamesmight be guided into the more individual type of sport

1/W. 0. Atweel end E. R. Elbel, "Reaction Time in Male High School
Students in 14-17 Age Group", Research Quarterly, Vol. 19, March, 1948,

g/w. Goldferb, Ph.D,, "An Investigation of Reaction Time in Older
Adults®, Bureau of Publications, Teeschers College, Columbia University,
New York, 1941,
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end possibly become outstanding performers.

Visual spen of apprehensgion.-— An individuel's span of

spprehension is the number of objects which cen be apprehended or
grasped in g single fixation.
2/
Woodworth explains thatb:
"The materiael to be grasped consist simply of objects of

the seme kind such as oranges lying on a teble. You look at

them and sey there are a 'great many' or 'several! or 'just a

few'. A method was devised long ago for obtaining the exact

nunber by counting, but we wish to find out how well one can do,

without counting, by teking = single glance with attention

directed to the number of objectas.™

The most agreed upon fact concerning spen is that it is not a
span of attention but should be celled a span of apprehension,
Aetuelly we are measuring a span of gpprehension and report --
becauge you cennot be given credit for having seen a number of items
unless you can report them.

Seltzman in 1948 found that the use of resction-time was = better
method of measuring span than tachistoscope methods. He asserts very
definitely that any chenge in the span is an artifact of the method

3/

of measursment.

Eames utilized s tachistoscope to measure speed of word recognition

and concluded that, (1) reading is accomplished through the recognition

1/L. ¥, Keller, Ph.D., "The Relation of Quickness of Bodily liovemsnt
to Success in Athleties", Reseasrch Quarterly, Vol. 13, May, 1942,

2/R. S. lioodworth, Experimental Psychology, Henry Holt & Co., New York,
1938, pp. 670-580.

3/J. Seltzmen end W. R, Garner, "Reaction Time as a Measure of Span
of Attention", Journal of Psychology, 25:227-241, 1948, :




of minimal clues, (2) the speed of word recognition can be meacured

and an accurste estimste of progress made, (3} there appears to be

some correspondsence between increments in the speed of word recognition
and increments in the horizontal dismeter of the visual field and sgpeed
of recognition;d/

Span experiment; have been used in the studies of egye fixsations
and reading ebility ._/

In 1921 Fernberger advenced the idea that the statistical limen,
thet stimulus-value for vhich correct judgment s gre given 50 per cent
of the time, is the most relisble measure of range of visucl sppre-
hensionfé/ Later studies have not followed this reasoning, howsver,
end usuelly report an observation completely wrong when it is not
completely right.

ﬁhipple'é/ in his studies of the effect of practice upon the
range of visual attention end visual spprehension showed thetb
"individual differences ere so striking =md so specific as to negate
the motion of a general gbility bto spprehend visuslly®. The effect

of practice, as before, is negligible vhen adeptation end assimiletive

devices are eliminated. A qualitetive analysis shows thet performance

1/Thomas H, Femes, "A Study of the Speed of Word Recognition", Journal
of Educationsl Regesrch, Vol. 31, 1937-38, pp. 181-187.

2/C. A. Enehr, "The Effects of Monocular Vision on lessures of Reesding
Efficiency and Perceptual Spen®, Journel of Experiment el Psychology,
29:133-154, 1941,

g{L. W. Fernberger, "A Preliminery Study of the Range of Visual
Apprehension®, 39 .3121-123, 1921, J‘merican Journsl of Psychology.

E/G. M. Whipple, "The Effect of Practice Upon the Range of Visual
Attention and of Visuel Apprehension™, Journal of Educabional Psychology,
May, 1910, pp. 249-262.

LD



is conditioned by numerous fzectors of which the most important are:
netive cepacity, degree of attention, specific capacity for given
types of material, esse of agsimilation of the material shown,
"obstruction" or distraction, ideational type, voluntary restriction
of observation and grouping.

Whipple states that practice is negative, yet Miss Aiken - in
an gccount published in 1896 concerns her exercises with improvement
of visual spen,

In connection with the effect of practice in improvement of
visual span, it might be best to practice or improve visuel span or
comprehension according to the individual need and ability. Neither
Whipple's nor Miss Aikent's facts negate the idea of general sbility in
visual apprehension, We may say only that a given individusl excels
in the attentive observation of pictures, drewings, words, or certein
kinds of objects, not thet he excels in all-round observation.

Bills E/ found that with very short exposure time only five
gseperate items could be apprehended, but if the items were arranged

in patterns or combined in a meaningful whole, the spanfof apprehension

was much grester,

Depth perception.-— Depth perception is defined as the ability

to appreciate or discriminate the third dimension or to judge distence,

and to orient oneself in relation to other objects within the visual

1/1bid., D. 259

2/A. G. Bills, General Experimental Psychology, Longmons, Green & Co.,
New York, 1934,




field,
Y

Leonerdo da Vineil found that depth perception wae revealed
largely by light and shadow. He found theabt the reletive distance of
objects in the field of view is revealed mostly by perspective, of
which he distinguished three kinds: (1) lineer perspective, the
diminition of engular size with increased distance; (2) detail
perspective, the loss in the distance of the finer lines, angles,
shepe =nd sheding of an object; (3) eerlal perspective, the partisl
loss of an object color from the effect of the air, fog, or amoke
through which the distant object is seen.

Millis'g/ found that testing depth perception of prospective
pilots was an aid in selectiﬁg fighter pilots.

Loy'E/ believes that the value of peripheral vision in depth
perception is shown by adding a third rod as a Tixetion point against
the back board of the Howard-Dolman apparatuse.

Scott and Sumner‘&/ in experiments using the Howard snd Dolman

depth perception spparatus discovered thet it sppeared necessary o

take into consideration the eyedness of ons's subjects either by

1/Robert S. Woodworth, op. cit., pp. 651-652.

2/A. E. Millis, "Depth Perception as &n Aid to Selecting Fighter
Pilotsg", Journal of Avistion Medicine, Vol. 15, 1944, pp. 328-329.

EVAJ We Loy, "The Value of Peripheral Vision in Depth Perception as
Lpplied to Aviation"™, Naval Medicel Bulletin, Vol. 28, 1930, pp. 13-18,

4/R. B. Scott gnd F. C. Sumner, "Eyedness as Affecting Results
Obtained with the Howard-Dolman Depth Perception Apparatus", Journal
of Psychology, Vol. 27, April, 1949, pp. 29-30.




matching subjects for eyedness or else by subjects. Right eyed
subjects are far more common than left eyed ones.

Baird l/ in his investigabtion showed thab under experimental
conditions which exclude 211 known criteris of depth -- save only
sceommodation and convergence -- it still is possible to perceive
changes of distence, This establishes the fact thet either
accommodation or converience,or both, contribute to the perception of
depth,

2/

Kiilpe found that the most importent aid to the estimetion of
depth was the difference between the retinal imsges of the two eyes,
He found that the right eye sees a depth difference of two points in
space differently from the left eye. This can be verified by

obgervation (alternate closing of the two eyes) =nd geometrical

construction.

lj?. W. Baird, "The Influence of Accommodation end Convergence Upon
the Perception of Depth Perception", American Journal of Psychology,
Vol., 14, Janusry, 1903, pp. 150-180.

E/Oswald Kiilpe, Outlines of Psychology, Swan Sonnenscheim end Co.,
London, Machillan and Co., New York, 1945, pp. 357=-361.

L



CHAPTER TIT

TECHNLITUES AND PROCEDURES

I. Subjeets Used.

A. As subjects for this study, 44 boys from welbtham High oSchool
were used. Twenty-two of these boys were 1950 footbell
lettermen ¢end % were boys who had never teken part in, or
reported for eny varsity esthletic team in high school. The
football group could be classified as successful since they
were & component part of & squed thet had & two-year record
of 18 wins and 2 losses in 1949 end 1950. The non-sthletic
group wes carefully selected us to age, weight, &nd height.
(Table T)

B. The visuel span test was administered to a group of five or
six simulteneously. The resction time and depth perception
tects were sdministered individuelly. A4 group of this number
was tested in all three capacities in epproximstely 90 minutes.

II. Resction Time.
A, Instrument: Stoelting Visual Reaction Timer.
l. Consisted of & controlled cabinet.

&, A timinz clock or chronoscope which can be read to
0.003 seconds.

b. The controls were a three-point selection switch key
end & three-position switch key for indicabting color
at the light source.

2. Reaction key board.

2. Three telegreph type keys sgree with the point
selection switeh key.

b. The resetion key boeard snd light stimulus were
fastened to @ three guarter inch base to prevent
movenent &nd to stendardize procedur e,

3. Light Stimulus.

2. Three colored lights each controlled individuelly by
the three-pogition visuel switch.



4, Starting board.

Be

Consisted of a 4 by 13 inch board, three quarter
inch thick put there to raise the hand up to
approximate level of the response keys and it
also standardized the distence of subjectt!s hand
from keys.

5. Plywood shield.

He

B. Test.

Shielded the subject's view of the combrol
cabinet end operator's hands.

1. Simple (one response to sghbimulus).

8

Ce

d.

Subject sat =t the table which held keyboard
and light stimulus with hand resting on starting
board and arm resting on table. The middle
finger was placed in position marked "start®

and the heel of the hand touched the starting
board.

Subject was given six prectice trials. On
presentation of red stimulus the subject moved
his hend forward a distance of 1% inches and
depressed key Number 2 directly in front of
hand., This stopped the chronoscope and time
lapses from the time light was stimulated and
the time wes recorded. The subject's hand
reaction returned to "start" position after
each response, :

After the practice trials, which were not
recorded, eleven reaction time trials were
recorded for use in this study.

The subject was given a ready signel by verbsal
command "ready".l/ A fore-period from two to
four seconds followed the ready sgignal before
stimulus was presented.2/ A random varistion
of the length of the fore-period was set up by
the operstor. The same .order was used for each
sub ject.

1/R. S. Woodworth, op. cit., p. 3l4.

2/Ibid., p. 315.



e

be

Ce

d.

Ce

Y

zes Choice or Disjunctive Reaction.

Subject sat same gs sbove with the seame sterting
position.

8ix practice trisls were given.

Subject had choice of movement. On presentation
of amber stimulus subject moved hend diagonslly
and to the left to depress key three incheg
away. On presentation of green stimulus sub ject
moved hand diagonally to the right to depress
key three inches sway.

A ready signel and veried fore-period was used
as in simple regction time.

Eleven readings were teken on this test. Five
readings on amber gnd six readings on green.

3« Digeriminatory reaction time.

Se

b.

C.

Subject hed to discriminate between the red,
green, and anber stimuli.

Sterting position was the same &s for the two
other tests.

Tour ember, three red, and four green made up
the eleven readings for this test.

IIT. Depth Perception Teste

A., Instrument: Howerd-Dolman Depth Perception Apparatus.

1. ILighting.

8.

b.

Cs

1/Ibid., p. 231.

A 75-watt non-glare bulb in line with front of
box and two feet agbove.

A 78-watt non-glare bulb one foot back from
front and two feet gbove the instrument.

The enterior and posterior walls were painted
white.

ia:}
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1/
2. Berrens  description of gpperatus end the test
procedure.

a., The apparatus consisted of two verticel rods,
one of which was fixed end one was movable
on a btrack. Through the window of the apparatus
these rods were observed by the subject seated
et & distance of 20 feet.

b. Two strings attached to the moveble rod were
placed in the subject's hands, end he was
directed to move the rod by means of the
strings until it gppsared to lie in the seme
plane as the fixed rod. He then dropped the
strings. From a scale on the apparatus the
readings of ten successive ettempts were
recorded in millimeters.

3. Scoring technique.

2/
a. Weymouth and Hirsch  found a reliability of
0.86 if the following technigue was used:

IV. Span of Apprehension,
2/
A, Instrument: Tachistoscope Delineascope Projector.
1. Construction of instrument.
a. Instrument was made up of one Spencer

Delineascope Projector model M. S. with

& nuwber four Betax Wollensak shutter.

This shutter was mounted on the projector.
B. Test.

l. Preparations.nade for testing.

1/Conrad Berens, end Joshua Zukerman, Disgnostic Txaminetion of
the Eyes, Lippnosti Publishers, 1946, p. 578,

2/F, Yeymouth and i. Hirsch, "Reliability of Certain Tests for
Determining Distance Discrimipabt ion™, Américan Journal of
Psychologzy, Vol. 58, 1945, pp. 379-390.
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Fifty 2 by 2 slides were used.

Five sets of ten 5 by 5 cards (white) with
hephazerdly arrenged dots (one quarter inch
dots). The number of dots ranged from four
to thirteen.

Cards were photogreapvhed on negetive film.
egatives were transposed to positive films
go dots sppeared black vhen projected., Slides

were made from the positive films,

The Tachistoscope was set 12 feet from the screen.

Procedure of tests.

Ee

(=1

f.

Ze

Subjects baking tests sat 20 feet from the screen.
Six subjectw toock the tests at one time,
The test was explained to the subjects.

A verbel "ready" signsl end a fore-period of
two seconds were used before each slide was
rresented on the screen,

The length of the exposure was five tenths of
a second.

Pre-exposure field and post-exposure field
conbtrolled by a 75-watt non-glare bulb two
feet behird and eight feet above subjects.

Fixation point on middle of 48 inch by 48
inch screen consisted of a smzll x marked
with scoteh tape.

Subjects were asked to write down the nuber
of dots they thought were vresented on each
trizl on score sheet., The 50 glides wers
egrranged at random and shown on the sereen,
Then the test was presented sgein with each
glide tumed 90 degress to the right in a
different order. This wes done to insure
against prectice. This was repeated until
each slide wes presented four times, Each time
with the slide in g different position and

in a different order. -After the presentation
of each 50, there was a two minute pzuse.

<1



3. OSecoring technigue.
The scoring technique used was the method
suggested by 5. W. Fernberger.l/

2. 0On a score card in the first coluwan the
number of stimulus objects beginning with
four and ending with thirteen were listed.

b. In the second column the number of glides
correct in each category were listed.

¢c. The items in column one were multiplied by
the items in column two.

de In column three the scores were added for
the test scores.

e. The above method did not detemnine an
individual's renge of apprehension but did
give it a test score which could be used to
compare the two groups tested and as a score
in obtaining the level of significance.

1/S. W. Fernberger, "Study of the Range of Visual Apprehension™,
American Journal of Psychologyv, Vol. 32, 1921, pp. 121-133.
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Teble 1. Age, Veights and Heights -- Football and Non-Athletices

mii
Age Weight " Height (inches)
Case Non- Hon- Hon-
WO » Tootball] Athletic Foothall] Abthletie Footbell] Athletic
1 17 18 187 162 70 70
2 18 15 180 135 71 67
3 17 15 155 138 67 66
4 17 18 145 195 66 71
5] 17 18 15680 145 i 69 72
6 16 18 148 160 h 72 72
7 17 135 140 160 66 74
8 17 16 170 130 69 70
9 17 18 150 170 68 70
10 15 17 f 170 176 75 68
11 18 17 160 140 | 67 67
iz 16 1% 143 153 70 68
13 16 17 155 155 70 56
14 19 18 147 165 68 59
15 13 17 195 188 72 70
16 186 17 175 165 70 71
17 15 15 148 173 70 70
18 17 1.9 1583 156 70 &8
19 17 15 135 142 66 67
20 17 17 150 163 72 71
21 19 18 154 206 70 71
22 18 15 170 137 72 67
Tobtals 374 371 3500 3514 1530 1526
llean 17 16.9 159 159 69.5 69
[




Table 2, Reaction Time lMedisn Scores -- TFootbell and Non-Athletic

_'_ Simple Choice Discriminetory

Reaction Time Reaction Time Reection Time

Case Non— Non- Non-
Noe Footbell| Athletic Foothall | Athletic Football | Athletie

1 350 330 410 510 515 520

2 320 525 480 510 515 490

35 280 305 525 410 520 550

4 2585 405 320 560 500 560

B 310 320 460 465 560 450

6 275 325 370 530 500 490

7 290 315 490 520 520 485

8 370 305 530 480 610 535

9 290 365 460 500 505 615

10 360 350 480 5865 560 570

11 260 305 405 480 440 555

12 385 360 440 530 545 560

13 305 315 435 470 555 595

14 290 360 470 51b 500 650

15 300 340 420 400 485 450

18 200 280 480 485 || 475 510

17 375 360 B35 495 470 - 600

13 320 305 505 440 545 495

19 350 330 560 425 595 465

20 280 315 370 510 480 575

21 i 255 280 340 360 485 430

22 325 310 440 450 480 540

Totals 6765 7205 10015 10810 11340 11690

Mean 308 328 455 482 515 531
Ss Ds 26.08 29.1 l 61l.39 50.5 l‘ 41,99 5649




Teble 3, Reasction Time Msdian Scores -- Backs end Iinemen
Simple Choice l Discriminatory
Reaction Time Reaction Time Reaction Time
Case Case
No. Backs No,. Linemen Becks Linemen Backs Linesmen
5 260 1 350 5256 430 T__ 520 515
4 255 2 320 330 480 400 515
5 310 8 a70 450 530 560 610
8 275 10 360 370 480 500 560
H 290 i 325 490 444 520 545
9 290 13 305 450 435 505 555
11 26 15 300 405 420 440 4835
14 290. 17 375 470 o35 500 470
18 300 18 320 480 508 475 545
19 350 20 280 560 370 595 480
21 255 22 385 340 440 485 480
Totels | 3135 3630 4890 5125 5480 5760
liean 285 330 445 466 498 524
Be Do 27 46 28.9 70,9 47,86 51.2 41,5




Table 4, Depth Perception and Visuel Span of Apprehension Test
Scores - TFootbgll and Non-Athletie
i Depth i Visusl Spen of
Perception Apprehension
Case Non=- Non=
Mo Football Athletice Football Athletic
I, 20.5 20.9 597 453
2 19.4 11,7 751 627
3 18.7 83.4 558 790
4 10.8 44,5 893 534
5 11.3 9.0 508 627
6 i 2 9 S 22.7 232 662
7 16,3 10.4 319 609
8 30.8 42,1 622 675
9 274 15.4 862 850
10 15.2 19.8 605 610
11 5.9 27.7 873 509
12 54,9 24.3 634 361
13 24.2 15.1 393 539
14 D6 32.6 703 527
15 6.3 14,3 769 375
18 12.1 18.2 691 560
17 22.8 11.8 956 710
18 15,8 8.9 hl 566 668
19 30.9 27.2 768 439
20 11.4 7ol 667 774
21 7D 9.8 I 865 612
22 13.3 9.2 610 434
Totals 372.0 466.4 13940 12992
lsan 16,9 21.2 634 590
Se D 12.5 20.4 170.9 109.8

<~



Teble 5, Depth Perception and Visusl Span of Apprehension Test Scores ==
Backs and Linemen
Depth Visusl Spen of
Perception Apprehension
Case Cese Case Case
Mo . Backs 1o Linenen Nos Backs Noe Linemen
3 18.7 1 2045 3 558 1 597
A4 10.8 2 12.4 4 873 2 751
51 11,3 8 30.8 5] 5086 8 622
6 11,1 10 15.2 6 232 10 605
7 1643 12 34,9 7 319 12 634
9 27 a4 13 24.2 g 662 13 593
11 5.9 15 63 11 673 15 769
14 De5 17 22.8 1 14 703 17 956
18 12.1 18 15,8 ' 16 691 18 566
19 30.9 20 11.4 19 768 20 667
21 763 22 13,3 21 865 22 610
Totals | 157.4 214.,.6 6870 7170
Mean 14,3 19.5 625 651
S. D. 7.9 8.0 169.3 157.2

< 8,
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the following formulas were used:

ulilez

To compute the level of si

5]

2+ Standard Error of liean.
O = o (sample)
M -
\/ N-1 p
3/
3. Stendard Error of Difference of lisans.
(7‘6*,-'ﬁ& ==-\/IC§,4 + Oy %
f} My
A/
4
4, Critical Ratio.
Me=Ma o T
0’(”;—-”;)
t = level of significance
1/E. F. Lindquist, A First Course in Stetistics, Houghton
Company, Boston, 1942.
2/Thid ne. U5
::‘___ 5 l. i L]

nificence between the two grouvps tecte

=
L



Table 6. Level of Significance () of Tests -- Tootball snd Non-Athletic
Standsrd| Standard | Diffsrence (%)
Error Error of of Level
Group Ho« Stendard of Difference Critical of
Tegted Tegted] Meen| Deviation| iean of ilean iiean Ratio Significence
Simple Reaction
Football 22 308 36.08 787 10:1 20 1.98 Significant
Non-Athletic 22 328 29.1 6.35 at 20% Level
Choice Resction
Non-Athletic 22 432 5045 11.02 at 20% Level
Discriminatory Reaction
Football 22 o515 41,99 9.16 Hot
Non-Athletic 22 531 5649 12.14 4 A8 104 gignificent
Visual Spen of Apprehension
Football 22 634 170.2 3731 Not
Non-Athletic 22 590 109.8 23.97 Stut e L Significent
Depth Perception
Football 22 16.9 12.5 2,72 N ot
Non-Athletic 22 21.8 20.4 4,45 5.22 4.3 82 gicnificant

P e



Table 7.

Ievel of Significance (t) of Tests

Backs and Linemen

Stenderd| Stendard %)
Error Error of | Difference Level
NO « Standard of Difference of Critical of
Tested Tested Deviation | lean of liean liean Ratio Significance
Simple Reaction
Backs 11 285 27«46 8.68 Significant
Linemen 11 330 28.9 9.14 L - BeoY at 1% Level
Choice Reaction
Backs 11 445 7049 22.4 Ilot
2
Linemen 1 465 47.66 15,08 Bla02 ol "7 significent
Discriminatory Reaction
Backs 11 498 51l.2 16.07 ot
Tinemen 11 524  41.5 13.13 By Rg 125 significant
Visual Span of Apprehension
Backs 11 625 169.3 53457 ot
Linemen X3 651 137.2 43,89 BEeR 42 +50 Significant
Depth Perception
Becks 11 14.3 7.9 2.5 Significent
Linemen 11 19,5 8.0 2453 F+00 e0 1446 at 20% Level

fale



Procedure.,--= The level of significance established in this study
wag interpreted from Fisher's table l/of "minimum velues of-
significance ratio required for significance at verious levels™,.

The "eritical velue" of the significance ratio as detsrmined
from the table is 1.32 for the 2C per cent level of confidence, end
2.08, 2.53, 2,83 and 3.81 for the 5 per cent, 2 per cent, 1 per cent
and 0.1 per cent levels respectively.

Any level of significance of 2 per cent or less would be
established as "very significant", i.e. that we are highly confident
(or "prectical ly certain") that the two samples differ in the trait
measured.

Any level of significance more than 2 per cent would be
esteblished by the "null" hypothesis (the hypothesis that the true
difference is zero). We would establish this by rejecting the "aunll"
hypothesis at a low level of confidence, i.e. rejecting et the
20 per cent level or & per cent level, etc.

The more recent practice is to utilize the 1 per cent or 2 per
cent levels as "eritical™ values of the gignificant ratio.

Figher's table enables computation for sny size sample by
utilizing the "Degrees of Freedom" (N-1) in estaeblishing the values
of significance.

Analysis of Data.-~ The following statements concern only the

data in this sbudy:

L/E. F. Lindquist, op. cit., p. 240, Table 3.

C-J.L



The hypothesis that the true difference between groups tested

in a cert=in innate cepacity is zero can be rejected at the following

lavels of confidence:
I. Footbsll =znd Non-Athletic.
A« Reaction Time.
1. Simple. -~ 1.98
2. Choice. == 1.56

1,04

3, Digeriminatorye.

B. Visual Span of Apprehension, =--

+80

C. Depth Perception. - .82
IT. Backs and Linemen.
L. Resction Time,

1. Simple. - 3457

2. Choice. - 77

3. Discriminatory. -—--= 1.25

B. Visuel Span of Apprehension. --

Ce Depth Perception. -— 1.46

20 per cent
20 per cent

WMot Significant

Not Significant

Not Significent

1 ver cent *
Not Significant

Not Significant

Not Significent

20 per czub

*In 99 out of 100 cases the two groups hested would differ in the

treit measured,

llé
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CGHAPTER V

SUMMARY AND CONCLUSIONS

Summﬁg.- The study was undertaken to discover what relationship
existed between the reaction time, visual span of spprsehension and
depth perception of = football group and a non-athletic group.

21so, to find out whet relationship existed between the back-
field men and the linemen in these seme innate capacitiles.

Each of the forty-four boys tested personally by the writer
used the machines in the leboratory at Boston University's Depertment
of Physical Education.

From the test results the relationships were set up in terms of
the level of significance and the level of confidence echbablished.

The two questions vwhich the writer attemnpted to answer were:

l. Do footbell players snd non-athletes differ in these innate

capacities?

2. Do the backfield men differ from the linemen in these innaste

capacities?

Obgervation.~= There are meny cboservetions that can be msde in
view of the findings of this study. The verformence of wany of these
boys in certein positions znd certain playing reasctions would seem to
bear cut the significance of the test results.

In the *T" formetion a quarterback passer should have quick

reaction, good visual spen end accurste depth perception to eneble
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him to ball-handle well, move quickly when trapped, select his
receivers end judge disbtance. DPeripheral vision would seem to be
snother cepacity involved.

#pr hglfbacks must react quickly to be effective in fast sterting
for quick operers, utilize visual span and dspth perception in
selacting courses and knowing when te break and cutb.

The center in football ghould have reaction at least egual to or
faster than any team member to prevent offsides and backs in motion,

Defensive linemen, particularly tackles, who fail to react
guickly subject themselves Lo traps end c¢ross blocks.

Pasg defenders must necessarily be fast in reaction =nd have good
visual span to cope with faking receivers and zone loading situations.

The extent or degree a coach may feel is tﬁa required level or
measure of the innate capacities for good performsnce in & position
or in a specific playing reaction would depend upon the requirements
of the system used.

In an sgppreisal of the performance of some of the individuals as
related to their relative standing to other linemen or backs in the
test results and their accomplishments in the 1949 and 1950 geasons,
certain factors stand out as being significent. The tests were
given to the football lebttermsn after the conelusion of the 1950
sesson. It would appear that if the tests had been given before the
season and selections made on the basis of the findings, = more
accurate prediction of performance could have been mads.

Numberg 21 and 4 were selscted by a poll of opponents and coaches
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es the outstanding running backs in Eastern llassachusetts. Number 21
was selected on the All-American Schoolboy team. RBoth boys broke the
25-year old school scoring record, end number 4 was the highest scorer
in Clags "aY football in 1951. These two boys wers the fastest in
simple reaction time of all forty-four tested and the highest in
visual span of the backs tested. Number 6 scored lowest of all forty-
four tested in visuel span. In pre-season pessing drills his per-
formance was excellent. He passed sccurately and for distance. By
subjective appraisal he aeppeared to have ell the required sbility for
good performence as g "M quarterback. However, when he was inserted
at that position when the regular quarterback was injured, his
performence was ihadequate. He could not find his receivers in the
middle crowded area end zs a result threw the ball into space or held
the ball too long. This happened each game end eventually he was
changed to ancther position.

Numbér 7 had the next lowest score of the forty-four boys tested
in visusl span. In pre-season sprint trials he was one of the fastest
boys on the squad; He was ineffective as a running baeck and could
not select lanes or rezct guickly enough in broken field., He was
changed to an end position end did well.

Number 8 was selescted by opponents end opposing coaches as
Eastern lassachusetts' best high achool center. This was definitely
due to his linebacking chility end teeckling, end tremendous spirit
end attitude. However, he was weak on passes thrown quickly into his

defensive zone, and he did not appear to have fast enouch hend resctiocn



to cope with these passes. Ve worked a great dezl with our backs and
linemen in the middle of the season to curb offsfae end back in
motion penslties thet we had been getting too often in the early
gemes.

e blamed them for sterting too soon., We found that they werse
charging on the erreed upon suditory signel, but the center was slow
in getting the bsll back to the quarterbaeck. A change of position
was out of the question as we had no replecement for him., We had
him sbtart the ball back a half count before the auditory signal to
compengabe for his slow hend reactions. Number 8 had the sscond
slowest simple reaction time, second highest depth perception of the

football group tested.

e

Player Simple Chbica Discrﬂlinatory Visual Depth
Tested Rﬁgction gﬁaction %gaction Span Perception
308 455 Y515 Vo34 716.9
o. 21 255 340 465 865 7D
4 255 330 400 893 10.8
6 275 270 500 232 1l.1
7 290 490 520 319 16.3
8 370 530 610 622 2048

Conclusion.~= From this study the writer concluded the following:

1. PFootball players do not necesgserily have fester rezction
time, better visual span of gpprehenszion or depth perception
than non-gthletes.

2. Backfield men are definitely fester in simple resction time

then linemsn.

|!:L}



Table 10. Choice Resction Time Rew Scores -- TFoobtball Group
Case Trials
No. 1 2 3 4 5 6 7 8 9 10 11
1 430 410 420 570 S00 670 420 510 400 490 490
2 555 505 450 365 440 510 450 480 450 410 705
3 550 340 1000 510 480 525 330 420 450 320 490
4 365 390 370 300 330 505 305 310 405 300 310
5 600 545 630 555 410 430 460 495 570 450 455
8 260 P40 350 395 B85 850 B20 355 480 355 370
7 B45 535 475 430 400 520 470 BH40 500 490 345
8 430 475 510 bB15 525 530 535 550 575 75 580
9 480 490 525 510 405 800 385 360 380 455 490
10 460 550 430 380 430 700 480 440 420 690 540
11 650 450 450 380 385 430 405 325 340 320 455
12 445 440 415 455 410 380 420 410 480 575 505
13 375 420 490 . 415 500 435 390 440 415 565 465
14 560 490 470 450 470 445 390 770 380 560 520
15 420 385 33D D5 535 445 390 460 490 365 370
16 510 685 330 480 860 920 445 470 510 460 25
17 580 590 385 460 385 635 525 375 535 415 585
18 750 395 545 395 505 1195 B35 565 360 480 410
19 390 560 510 420 bBY0 700 645 860 710 495 520
20 440 460 350 500 370 375 315 345 420 325 370
21 320 315 335 - 390 310 390 400 370 800 340 405
22 480 575 505 390 42 430 440 410 485 330 450

‘=



. Teble 11, Choice Reaction Time Raw Scores -- Non-Athletic Group

Cese Trials
No. 1 2 3 4 5 3 7 8 g 10 11
1 450 560 405 540 920 500 520 405 535 510 490
2 615 650 510 375 380 455 395 476 575 375 685
3 410 360 580 440 415 445 385 335 330 410 600
4 655 520 555 545 560 520 510 4982 545 585 545
5 465 350 480 370 550 580 380 400 500 350 535
6 355 455 440 610 532 570 480 450 530 576 665
7 520 530 625 510 590 460 895 465 510 595 370
8 590 635 475 420 550 540 370 395 486 430 995
9 380 445 455 470 490 500 590 825 830 680 890
10 420 520 675 510 820 670 680 540 635 430 565
11 450 440 55 420 45 560 430 480 560 450 350
12 520 450 580 570 470 500 520 530 480 550 530
13 470 590 440 560 500 380 550 420 €15 430 420
14 690 500 520 515 575 485 545 510 505 470 580
15 480 480 410 340 400 390 S51C 400 550 360 400
16 730 395 410 520 400 400 550 485 530 425 520
17 470 425 495 490 500 560 660 430 415 515 520
13 600 550 435 545 410 485 440 405 575 430 560
19 %75 420 490 565 425 500 415 420 585 435 440
20 535 605 460 540 510 435 540 495 510 490 500
21 620 360 350 370 340 395 340 360 350 38 490
22 600 630 50 545 445 450 575 480 430 420 440




. Teble 12, Discriminatory Reasction Time Rew Scores -- Tootball Group

Case Trizls

o, T 5

(&3]
i
=]
o
=3
(83)
0|

10 1l

1 450 490 305 565 505 635 500 595 515 380 310
2 520 525 475 605 605 515 490 820 470 410 510
5] 440 375 30C 555 615 520 970 D20 385 558 425
4 340 385 505 555 520 620 500 445 410 505 385
5 560 535 575 745 690 540 660 415 455 590 525

6 585 480 490 485 805 670 340 620 355 500 530
7 780 580 950 440 590 620 9285 700 890 420 555
a8 490 555 590 590 590 610 630 635 640 830 765
9 405 505 615 480 590 675 435 4756 495 590 720
0

1 5280 4506 470 690 630 780 440 550 560 550 630
11 450 380 390 900 320 600 360 950 330 340 440
12 425 5680 445 555 650 490 560 500 425 545 595
13 405 480 5855 620 580 485 H85 520 360 576 480
14 620 710 535 500 B850 710 350 420 410 350 440
15 460 315 525 575 485 730 390 470 495 440 690
16 465 475 410 3560 615 375 855 37C 805 465 870
17 595 485 470 525 720 485 605 610 450 445 345
18 350 670 460 420 545 965 515 610 450 445 555
19 560 580 700 210 610 610 480 660 520 585 505
20 480 360 550 590 420 475 £80 675 550 330 452
21 410 540 450 360 465 760 660 350 375 570 630
22 830 600 920 460 430 450" 435 765 480 470 480




Table 13. Digeriminatory Rsection Time Raw Scores -- Non-Athletic
Group
Case Trials
No. 1 2 3 Z 5 8 7 8 9 10 11
1 445 690 4865 560 720 550 740 480 405 520 520
2 490 470 410 1000 830 790 320 510 920 490 430
2 320 350 475 610 420 320 710 570 760 575 580
< 580 680 B55Q0 540 560 710 505 B9C 481 470 545
5 330 490 580 450 515 490 350 480 400 30 345
6 540 415 735 405 630 355 490 420 435 380 505
7 400 370 365 D65 570 BRS 445 595 485 520 305
8 560 490 445 415 595 625 630 855 430 455 535
9 440 450 500 H00 500 815 625 675 690 B90 695
10 650 /90 570 640 540 625 530 520 550 560 590
11 355 550 605 560 555 680 500 470 520 420 560
12 500 750 560 490 490 50 520 650 480 595 520
13 470 495 415 660 595 670 595 600 595 640 8OO
14 05 650 705 65C 750 895 495 580 D540 480 800
15 375 4BQ0 400 540 B45 670 400 630 410 350 570
16 810 480 510 655 545 485 480 560 620 380 485
17 800 770 510 880 70C 915 435 555 440 &2 830
18 505 385 410 445 375 660 520 495 555 520 410
19 465 390 390 320 880 900 600 535 B30 2bB5 550
20 520 660 575 635 440 690 465 620 490 580 B30
21 450 660 330 340 430 550 600 3% 380 775 390
22 8650 570 480 520 460 490 565 320 535 540 500

2



Teble 14. Visusl Span of Apprehension Scores -- Tootball
Cage Stimulus Total
foe | 4 5 € 7 8 9 10 11 12 13 | Score
1 76 90 96 21 26 18 140 O 60 0 597
2 78 95 102 28 80 72 50 66 60 52 751
3 72 65 B4 63 48 18 60 11 72 65 558
= 80 g0 102 112 136 117 90 77 80 39 893
5 80 75 78 63 32 36 20 33 24 65 508
8 56 35 30 35 8 45 o 11 12 0 232
7 80 65 72 63 40 27 40 0 12 0 319
8 60 65 90 56 56 72 80 33 84 26 622
9 80 20 26 70 72 45 30 55 72 B2 662
10 68 85 102 56 48 27 50 44 60 65 605
11 80 85 84 56 40 63 50 22 180 13 673
12 68 90 102 84 80 18 60 33 60 39 634
13 48 75 54 28 0) o] 30 22 24 o2 393
14 52 26 143 70 63 40 70 20 85 64 703
15 72 - 100 96 84 es 54 100 77 72 26 769
15 80 85 102 63 80 21 80 44 2 52 691
17 80 86 120 125 80 126 90 88 96 85 956
18 80 85 96 91 80 54 20 22 12 26 5686
19 80 95 108 105 96 8l 110 44 36 13 768
20 56 65 84 42 72 72 110 44 96 26 867
21 92 95 108 119 120 108 70 55 72 26 865
22 80 80 108 77 56 36 40 33 48 52 610




. Teble lﬁa

Visual Span of Apprehension Scores

Non-Athletic Group

Stimulus

Case Total
Nes| 4 5 6 7 8 9 10 11 l2 13 Score
1 68 80 60 77 80 18 70 o} o} 0 453
2 72 95 90 98 48 45 70 22 48 39 627
3 76 85 84 o8 88 90 100 44 60 65 790
4 72 4 84 70 72 18 60 2 48 13 534
5 80 90 108 105 72 63 50 11 48 0 627
6 76 90 102 77 56 83 80 33 72 13 662
4 76 80 96 91 48 B3 60 33 38 26 609
8 88 75 108 84 104 83 40 22 72 39 675
9 80 100 114 ° 28 96 153 100 B8 48 65 850
10 80 85 90 56 88 27 90 22 72 e 610
11 60 80 60 70 64 54 70 22 36 13 509
12 76 65 42 35 32 0 0 11 48 52 361
13 72 70 60 49 22 27 40 77 60 52 539
14 92 70 96 77 58 54 0 33 36 13 527
15 60 85 84 21 48 18 10 1 12 26 375
16 76 80 96 70 48 45 60 11 43 26 550
17 80 80 114 35 112 51 50 3 80 65 710
18 84 95 102 63 20 20 70 22 80 0 866
19 52 70 5 56 64 5 50 22 36 13 489
20 92 100 84 91 56 72 100 55 72 52 774
21 76 90 90 56 96 18 BO 33 80 13 812
22 84 100 102 112 72 54 50 22 12 25 634

5



Teble 16, Depth Perception Readings and Scores -- Football
Case Trials Seore
No. 1 2 3 £ 5 6 7 8 9 10
1 10 25 24 22 19 25 10 16 15 29 20.5
2 32 15 15 10 30 14 24 9 18 10 1.4
3 ] 19 8 i & 1 15 L4 2 3 30 18.7
L 8 4 12 9 11 8 24 4 i 2 9 10.8
5 10 12 15 6 2 5 11 15 8 18 11.3
6 14 13 1. 8 Z 20 5 16 10 8 11.31
7 15 L 16 S 8 6 32 22 14 11 1643
8 & 13 14 23 25 29 35 40 40 52 30.8
9 41 5 4 32 5 16 6 36 56 2 27.4
10 6 14 11 8 32 3 8 17 9 22 15.2
31 § 5 8 14 3 8 s i 3 2 0 2 5.9
12 85 21 2 15 20 4 25 24 75 5 34,9
3 2t 11 30 22 31 58 2 3 1 5 24.2
14 3 6 0 5 5] 4 9 2 & 9 5.6
15 9 10 2 3 12 0] 4 3 8 2 6e3
16 3 9 11 19 5 & g 9 15 20 12.1
17 50 17 24 12 4 12 24 5 11 15 22.8
18 25 0 14 8 29 1 4 6 5 0 15.8
19 24 28 4% . 46 26 26 15 24 9 44 30.9
20 5 1 4 10 23 20 11 1 2 14 11.4
21 7 9 s 12 4 C 8 9 8 2 7B
22 12 22 8 7 9 9 24 7 14 8 13.3




Table 17. Depth Perception Readinys and Scores -—- Hon-Athlebtic
—.._..1—"=—
Ces= Trials Score
o . 1 2 ] 4 5 6 7 8 9 10
3 24 3 14 25 2 18 A0 18 6 27 20.9
2 18 9 20 5 5 15 4 10 12 & 11..7
3 102 11 59 15 68 110 28 49 34 65 63.4
4 59 33 52 65 4 66 54 1Y 47 4l 44,5
5 g 10 0 1 24 3 4 1 3 5 9.0
6 36 9 20 14 29 17 22 22 25 21 22,7
7 11 22 5 0 i 6 0 0 6 10 10.4
8 15 28 21 71 75 o 39 13: 43 12 42,1
2 5 8 6 10 15 15 18 13 21 25 15,4
10 20 9 22 24 23 24 i 14 13 29 19.8
11 a7 a7 156 7 66 0 3 27 12 4 77
12 0 4 14 5 44 5 6 40 43 0 24.3
13 22 23 11 "20 19 15 4 9 7 3 15.1
14 29 64 9 1 15 153 9 0 71 7 32.6
15 23 23 7 10 19 11 2 16 11 9 14,3
186 18 8 10 19 2 9 28 23 15 33 18.2
17 7 12 18 16 7 0 4 33 20 6 1l.8
18 7 2 11 9 4 10 1. 13 16 0 8.9
19 33 19 26 8 17 23 45 14 19 43 27.2
20 8 0 3 9 0 1 15 5 8 1. 7ed
21 3 0 21 5 1 0 39 19 6 9.8
22 14 2 9 15 6 3 12 8 3 9 9.2




Table 18, Sample for Recording Data (On 4x6 White Card)
Neme Lpe Sex
Hei ght el L'Jh-b School !.".Le

Athletic background:
High school
Versity sports
Junior varsity sports

Others
Hobby .
(On Other Side)
' “__ = Sparn o
Resction Time Depth Apprehension
i +Slides
Simple | Choice Dlscrlulnatorg1lPercepti@n. Stimvlus| Corrsect | Score
1 310 440 360 4,5 4 14 56
2 330 480 550 1. F 5 13 65
3 345 350 590 4, é 14 84
4 295 500 420 10. 4 6 a2
5 270 370 475 25 8 9 72
e 295 370 680 20. 3 8 72
v 280 375 675 1l. 10 11 110
8 280 315 550 1. 11 4 4L
9 220 345 330 2e 1 12 8 96
10 280 420 452 14, I 13 2 26
i B I 280 32 14 0 C
|| Total 667




Table 19.

Length of Fore-period and Order of Pre
for Reaction Time Tests

sentation of Stimuli

Simple Resction Time

Trial B 2 B 4 5 6. 7 8 g 10 11

Tore-period

in seconds 2 4 2 3 2 3 4 3 2 5 4.

Choice Resction Time

Trial T 2 3 4 ) & 7 a 9 10 11

Fore-period

in seconds 3 4 3 4 4 4 3 2 2 2 2

Stimulus* A A G 5 2] G A G G A @
Discriminatory Reection Time -

Trigl 1 2 3 4 5 & 7___8 9 10 11

Fore-period

in seconds 4 4 4 2 4 & 4 2 2 2 &

Stimulus® R G iy G i A R A G R ¢

*¥A o Amber & - Green R - Red

L S ——

¥
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